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Histology of the Digestive System

Basic Histological Layers:

1. Mucosa:
a. Epithelium
b. Lamina Propria
c. Muscularis Mucosae
2.  Submucosa:
Submucosal plexus
“Plexus of Meissner”
3.  Muscularis:
Myenteric plexus
“Plexus of Auerbach

4. Serosa

Nerve

Myenteric plexus
(plexus of
Auerbach)

Submucosal plexus
(plexus of Meissner)

Gland in mucosa

Duct of gland
outside tract
(such as pancreas)

Mucosa associated
lymphoid tissue
(MALT)
Lumen
MUCOSA:
Epithelium
Lamina propia MUSCULARIS:
Muscularis mucosae Longitudinal muscle
Glandin Circular muscle
SEROSA:
SUBMUCOSA submucosa Connective tissue
Epithelium
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Histology of the Mucosa




Histology of the Mucosa



Histology of the Submucosa




Histology of the Muscularis




Histology of the Serosa




Tongue

® An accessory digestive organ.

Posterior 1/3 Sulcus terminalis

® Composed of skeletal muscle
covered with Mmucous
membrane.

Circumvallate
papillae

Fungifo i
Anterior 2/3 9 paplilae

® Mucosa: Stratified squamous 0
epithelium & lamina propria.

® Sulcus terminalis divides the
dorsal aspect of tongue into
anterior 2/3@ and posterior
1/3" part.



Lingual Papilla

3 Stratified
squamous epithelium

Lingual papilla: projections of
lamina propria covered with Fiom
stratified squamous epithelium.

4 Taste buds

Fangiform
gapilla

5 Lamina propria

May be keratinized.

Many papillae contain taste
buds.

4 types: __nﬁ\ |
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8 Sustentacular cell =

9 Taste pore
10 Blood vessel

3 Sustentacular cell

Filiform, fungiform, |

| 4 Microvilli (taste
hairs)

circumvallate and foliate.

11 Gustatory cell

|
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12 Taste bud ]
|

13 Basal cells !
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Types of Papillae

Filiform papilla: most numerous,
conical with keratinized tips, no taste
buds.

Posterior 1/3 Suleus terminalis

Circumvallate
papillae

Fungiform papilla: mushroom R Fungiform papillae
shaped, highly vascularized 0 e ——
connective tissue core, taste buds

present. - Taste buds

Circumvallate papilla: surrounded by
a circular trench, openings of the
ducts of serous glands of Von Ebner. 0

7

Filiform Fungiform

Circumvallata

Foliate papilla: not well developed in
humans.



Taste Buds

®* Neurosensory epithelial Jesepore
structures embedded in the — et
surface epithelium of Supporting cel
fungiform and circumvallate Receptar cal
papilla. o B —

Axon terminal

® Appear as onion-like, oval, pale
staining structures.

e Extends through the full I
thickness of epithelium. et <

Stratified squamous
epithelium

Receptor cells

Basal cells

® Opens on the surface through
taste pore.

Taste pose

Trench

® 3 types: Receptor cells,
supporting cells and basal cells.

I
Taste bud ——
: Connective tissue




Muscles of the tongue

6 Filiform papillae

® Contains striated muscle.

X : paplitae 7 Skeletal muscle

2 Filiform papillae

® Muscle fibres are -
arranged in transverse, e
longitudinal and vertical " S —

9 Connective tissue

wAl) Iiu al gland:
s ldv:u

12 Excretory duct of the
lingual gland

’ e
b u n d | e S L] FIGURE 13.2 m Anterior region of the apex ( itudi ion). Stain: i

and eosin. Low magnification.

® | oose connective tissue,
adipose tissue and lingual
glands are present in
between the muscle o AN P
bundles. T e ), B ,{ﬁ\é;

FIGURE 13.3 m Tongue: circumvallate papilla (cross ion). Stain:
eosin. Medium magnification.




Oesophagus

Mucosa: Stratified squamous non -
keratinized epithelium

Submucosa: contains Meissner’s
plexus and oesophageal glands

Muscularis externa:
Upper one-third: skeletal fibres
Middle one-third: mixed fibres

Lower one-third: smooth fibres
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Oesophagus




LINING EPITHELIUM

LAMINA
PROPRIA

ESOPHAGEAL GLANDS s
- PP | = Tty




lumen of lumen of
esophagus trachea

- (epithelium)

Esophagus and trachea
I ————




Stomach

Mucosa:simple columnar
epithelium and presence of
gastric pits.

Stomach is divided into three
histological regions on the
basis of nature of glands:

»Cardiac region

P

» Fundic region (fundus & body)-

»Pyloric region




Stomach (Cardiac Region)

Mucosa: simple columnar
with oval nuclei, mucous
secreting cardiac glands in
lamina propria.

Submucosa: connective
tissue.

Yo vl

Muscle layer: inner circular, 5750
outer longitudinal. 5

Serosa: simple squamous
epithelium.




Stomach (Fundic Region)

Mucosa: simple columnar
with oval nuclei, presence
of gastric glands in lamina
propria




Stomach (Fundic Reg |on)

g toma h

Cells of fundic region:

Mucous neck cells

Parietal (oxyntic) cells

Chief (peptic/zymogen) cells
Enteroendocrine cells

Undifferentiated cells




Cells of fund

ic region

Stomach

Surface lining cell
Regenerative cell
Mucous neck cell

T
€
L
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Oxyntic (parietal) cell
Zymogenic (chief) cell
Enteroendocrine cell

Muscularis mucosae

Submucosa



Cells of fundic region

20\ ®




Stomach (Fundic Region)

Submucosa: contains blood
vessels, lymphatics and Meissner’s | stomach nae  secretory sheatn
plexus. T % 5

Muscularis Externa: an inner
oblique (absent in pylorus), middle
circular and outer longitudinal
layer.

TTTT

Serosa: consist of surface layer of
flattened mesothelial cells resting
on a thin layer of loose connective
tissue with blood vessels and
lymphatics.

= - T : '\
— -~ -‘
.""‘ . muscularis mucosae e




Stomach (Pyloric Region)

Mucosa: pyloric glands in lamina

propria & deeper gastric pits

extending half the thickness of == . -
mucosa. 25\ 4§

Muscularis Externa: inner
circular (thickened to form
pyloric sphincter) and outer
longitudinal layer.

Submucosa & Serosa: same as
in fundic part.
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Pyloric Glands

PYLORIC
SPHINCTER MUSCLE
DUODENUM (TUNICA MUSCULARIS EXTERNA)

3 PYLORIC
2 amsa
B e TRy FUNDIC REGION
OF STOMACH
PYLORIC REGION OF
STOMACH

PYLORIC
SPHINCTER MUSCLE
(TUNICA MUSCULARIS EXTERNA)




Liver

Modified exocrine gland. ekl

branches of:

1 Bile duct

2 Pardal vein

3 Hepatic
artery

Made up of liver cells
(hepatocytes).

Porta) ar

= 9 Central vein

Hepatic lobules: hexagonal G &7
areas that form the structural & R

v Gt ,
il =10 Interlobular

functional unit of liver. oo -
Scanty connective tissue oS el
between lobules. P EE‘%’:‘L}
Each lobule is made up of cords | = ZEFZ S s 278
of liver cells separated by L —
sinusoids. o



Liver
Portal canals contain——

bra nCheS Of portal Ve|n’ ' Iferlobulr septum

= 7 Pltes of hepaic cells

8 Blood cells in sinusoids

hepatic artery & interlobular ™™~
. ° e \;/3‘ | .u 9 Central vein
bile duct (portal triad). o HGY -
Bile ducts
Interlobuar septum 10 Endothelil cells n

sinusoids

Central vein: in the centre of
each lobule, drains blood rotal epatic Ble P
/\

from lobules into hepatic TR LT
i " Rl
veins. 255 ‘01

102

Portal triad Dlatec of liver celle



Pancreas

Mixed gland i.e. consists ..

connective tissue — '—,A,,,*,- —

of an exocrine & enc
endocrine portion. -
Exocrine part: secretes

pancreatic juice.

11 Capillaries in

Endocrine part: secretes .. %
hormones. e SR




Histology of Exocrine Pancreas

Covered with a ca pSUIe- AT i, ORI ) (5 ‘A W Connective tissue
rivy TN N A ; : f %:‘ .,

septa

Septas arise from capsule
which divide the gland into

Blood vessels

Islet of

many small lobules. Langarhans

. O 0, (AR /R W/ (W Tt £ Intercalated
Interlobular connective RO X AN y ducs
tissue contains large ducts, fy, 8= @ " @ HL A
blood vessels & nerve fibres. F5@

. r Interlobular
Interlobular connective duct

tissue surrounds the acini,
small ducts & islets of
Langerhans.




Pancreatic Acini

Serous in nature.

Lined by pyramidal cells and have
small lumen.

Islets of
Langerhans

Serous acini

Acinar cells: supranuclear region
is filled with zymogen granules.
Infranuclear region is intensely
basophilic.

Extensive duct system:
intralobular, interlobular & main
duct.

Acinar lumen may show pale
staining cells of intercalated duct
(centroacinar cells).



Histology of Endocrine Pancreas
el 3 S

in serous acinus
v 4

o _,‘3 L 5 Connective
R tissue capsule

In the form of “islands”: Islets of
Langerhans (lightly stained with k-
H&E) 2 Endocrine cells of —

pancreatic islet

Scattered among the acini of R
exocrine part. '

6 Centroacinar cell
in serous acinus

Cells of islets are arranged as
anastomosing plates.

1 Alpha cells

Islets contain 3 types of cells:
Alpha, Beta & Delta which are
seen with special stains.

2 Capillary
3 Beia cells

— 4 Conneciive tissue
capsule .

5 Centroacinar cells

6 Serous acini



(pancreas islet)
Langerhans Cells

A cell B cell [Dcell PP cell
Secretion | Glucagon-- :;‘s““““ Somatostatin— Pancreas

Increase blgzrdease Inhibit the secretion polypeptide

blood

glucose ?lue?se of other cells

levels blood | °VE®

glucose

levels




Gastro-Duodenal Junction

DUODENUM JUNCTION

2 oF POINT PYLORIC
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Small Intestine

vill
"

It is divided into duodenum, jejunum ar 000
| 0000
ileum.

. . "u o 90 o o

Mucosa: characteristic features- 00 09"
v'Plicae circularis (valves of Kerkring) & aring propria

‘1 . .11: musculars mucosae
V' Villi & Microvilli cry pts
v Goblet cells (few) Jejunum wae ST

muscularis -
externa

v'Crypts of Lieberkuhn (intestinal glands)

v'Glands are lined by columnar cells, goblet
cells, Paneth cells & enteroendocrine cells

plicae
. circulares




Small Intestine

Small intestine

Surface absorptive cell
Goblet cell
Enteroendocrine cell
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Crypt of
Lieberkahn

Lamina propria

Regenerative cell
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Muscularis mucosae

Lymphoid nodule

Paneth cell



Small Intestine

i . tall cylindrical villi
amina propria

Submucosa: contains blood
vessels, lymphatics and
Meissner’s plexus.

Muscularis externa: Outer g | ¢ &R
longitudinal and inner i R S '(.

circular lavers of smooth B (BRI RS SO "R o bmucosa (8
yers of smoot | BB T .’V
muscle. ' - o X

Serosa/Adventitia

© Delta



Duodenum

Presence of Brunner’s

glands in su

bmucosa

Duodenum H&E

muscularis externa. -
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Jejunum

-
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Absence of Brunner’s

glands.




lleum

Presence of lymphoid aggregations
in lamina propria known as Peyer’s peyers patch Hae o B
patches.

Villi are short & finger like.

= — .. ‘.‘:

muscularis externa




Large Intestine

It consists of: appendix, colon, rectum and anal canal.

Mucosa: Absence of Plicae circulares and villi

Presence of Microvilli
Presence of Crypts of Lieberkuhn
Presence of Goblet cells in large number
Submucosa
Muscularis externa:
Inner circular layer - thin compared to small intestine.
Outer longitudinal layer- forms Taenia coli.

Adventitia: Appendices epiploicae (peritoneum forms pouch like
processes filled with fat)



Large Intestine

Large intestine
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Lamina propria

Muscularis mucosae )
Enteroendocrine cell

(APUD cell)
Submucosa

Circular muscle
of muscularis externa
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Ine

Large Intest

crypt of
ieberkiihn

L

ina propria

Colon H&E
lami
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Colon H&E
submucosa




Vermiform Appendix

A small blind-ending Appendix H&E crypts of Lieberkiihn
diverticulum. ——— | gl

Large accumulations of lymphoid
tissue in lamina propria which
may extend into submucosa.

Intestinal villi are usually absent.
Crypts are poorly formed.
Muscularis externa is thin.

Absence of taenia coli.
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Vermiform Append
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Rectum —=

A~

A continuous coat of longitudinal muscle is
present.

1 Surface epithelium

Absence of taenia.

2 Lamina propria

Absence of appendices epiploicae.

4 Intestinal glands
in mucosa

"5 Lumen

8 Venule N 5
7 Arteriole

£ Submucosa




Squamocolumnar

Junction

Anal Canal
Epithelium:upperpart-simple ———

columnar, middle part-stratified
sguamous non-keratinized, lower part

covered by true skin.

urgical Anal Canal

Anatomical
Anal Canal

Mucosa has characteristic longitudina a
folds-Anal columns.

-

Sweat Glands and
Hairs in Perianal Skin

Small mucosal folds between the anal
columns -Pectinate line.

Crypts disappear below this line.

Muscularis externa-circular muscle
forms involuntary internal anal
sphincter.



Ano-rectal Junction

: 7 Anorectal junction
Si_nple columnar

helium

8 Stratified squamous
epithelium

> § , ; 9 Lamina propria of
tinal glands s T A i ; _ anal canal

; I it : 10 Internal hemorrhoidal
‘ i s ; i ; S L ST N S plexus
cularis mucosae : : e o : : : ;

11 Lymphatic nodules

12 External anal sphincter
(skeletal muscle)

13 Levator ani muscle
(skeletal)




Large Intestine

Small
Intestine
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